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Abstract 
When we go into market to buy fruits, we choose according to their quality size, etc. 
Sometimes, it can happen that we might get confused about its quality. So, we have designed 
an application which will classify fruits and grade them according to their quality. In this, we 
have made use of transfer learning, which is a machine learning method, where a model 
developed for a task is reused as the starting point for a model on a second task. We then 
retrained it on a similar problem. Deep learning from scratch can take a few days, but 
transfer learning can be done in short period. We have made use of TensorFlow, which is an 
open source library for numerical computation, specializing in machine learning 
applications. We have also used tflite to convert classifier into an android application. 
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INTRODUCTION 
The aim of this system which we have 
introduced in this paper is to basically 
classify and grade fruits based on their 
external appearance. There are various 
approaches used for fruit classification 
such as 1. Using random forest algorithm; 
2. Using computer vision and multiclass 
support vector machine; 3. Based on 
compressed sensing; 4. Using texture 
descriptors and shape-size features, etc. 
When we go for applying any machine 
learning algorithm, we need lots of data. 
So, for developing a good classifier we 
should work on getting high quality 
dataset. High quality dataset can be 
elaborated as we should have diversity in 
fruit images, Now let's take an example, 
suppose we are going to grade apple then 
we should consider all types of apples such 
as Washington apple, Granny Smith, 
Braeburn, etc. Prime aim is to extract all 
the features so we grade it accordingly. In 
this system we used transfer learning to 
develop classifier. We made use of 
Horea94 dataset to train classifier [1]. This 
paper contains study of neural networks, 
transfer learning, framework used which is 
TensorFlow, etc. 
 
ANDROID APPLICATION 
Android is well known with various 
innovation organizations which require an 
ease, instant and furthermore adjustable 
working framework for cutting edge 
gadgets. Android's open nature has 
supported an enormous network of 
engineers and they are enthusiastic to 
utilize this open source code as an 
establishment for network driven ventures, 
which include new highlights for clients or 
carry Android to gadgets which were 
formally, discharged running other 
working frameworks [2]. Additionally, 
Android is generally utilized since it is 
exceptionally incredible and has more 
prominent precision and one can deal with 
it easily. The main stage incorporates 
catching pictures of the organic products. 
In this stage, client catches the picture of 
the organic product with the assistance of 
camera and picture is seen on the screen. 
At that point in the following stage result 
is created dependent on the normal 
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deformity rate determined with the 
assistance of the caught pictures of natural 
products. At last, the client can see the 
evaluating class of natural product which 
is both of three classes for example 
Evaluation A (decent), Grade B (normal) 
and Grade C (awful). This outline the 
survey of the different work utilizing 
diverse picture preparing based order 
procedures like artificial neural network 
technique (ANN) [3]. 
 
ARTIFICIAL NEURAL NETWORK 
As of late neural systems strategy has 
become well known which is utilized to 
portray organic procedures. It has best 
basic leadership capacity which can be 
utilized in picture investigation of organic 
items where the size and shape grouping is 
not accomplished by any numerical 
capacity. At the point when it is joined 
with high-innovation dealing with 
frameworks, it gives predictable execution 
which is the most significant advantage of 
these fake classifiers in grouping of farming 
items. These systems depend on the idea of 
the organic sensory system, and have 
demonstrated to be vigorous in managing the 
questionable information and the sort of 
issues that require the interjection of a lot of 
information. Neural systems have the 
potential for taking care of issues wherein a 
few data sources comparing yield esteems are 
known, yet the connection between the 
information sources and yields is not surely 
known or is hard to convert into a scientific 
capacity. These conditions are regularly 
found in assignments including reviewing, 
arranging and perceiving farming items (Fig. 
1).
 
 
Figure 1: Multi layered artificial network. 
 
ARCHITECTURE 
 
Figure 2: Neural network architecture. 
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The Regular Neural Networks (NN) is not 
fit for managing pictures (Fig. 2). 
Presently, envision every pixel is 
associated with one neuron and there will a 
huge number of neurons which will be 
computationally costly. That images 
handles in different ways, but it follows 
the general concept of Neural Network. 
Convolutional Neural Network: A 
Convolution Neural Network is a special 
type of neural network which has a 
convolution layer at the beginning and it 
works in the same way of a regular neural 
network. Rather than sustaining the whole 
picture as a variety of numbers, the picture 
is separated into various tiles, the machine 
at that point attempts to foresee what each 
tile is. At long last, the PC attempts to 
anticipate every one of the tiles. 
Furthermore, PC permits to parallelize the 
tasks and identify where the article 
situated in the picture. CNN’s make use of 
filters (also known as kernels), to detect 
what features, such as edges, are present 
throughout an image. A filter is a matrix of 
values, which is called weights, are trained 
to detect specific features. The filter moves 
over each part of the image to check if the 
feature it is meant to detect is present or 
not. Presently to give a worth speaking to 
how sure it is that a particular component 
is available, the channel does a learning 
convolution activity, which is a component 
savvy should be possible quite promptly. 
We are beginning with a model that has 
been as of now prepared on another issue 
in this we will utilize move learning. Then 
we will retrain it on a similar problem. We 
use a model that trained on the ImageNet 
Large Visual Recognition Challenge 
dataset. In this we will retrain a 
MobileNet. MobileNet is a small efficient 
convolutional neural network. Same 
calculations are performed at each location 
in the image which means convolution. 
 
ABOUT MOBILENET 
The below graph shows the first-choice-
accuracies of these configurations which is 
y-axis, v/s the number of calculations 
required let say x-axis, and the size of the 
model which means circle area. 
  
For MobileNet 16 points are shown. For 4 
model sizes there is at least one point for 
each image resolution setting which is 
circled in the figure. The lower-left point 
in each set represented as a 128px image 
size models, and upper right represented as 
a 224px models (Fig. 3). 
 
 
Figure 3: Comparison chart. 
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CONCLUSION 
In the ordinary technique for physically 
arranging the apple, there is a ton of time 
included. Additionally, there is less 
likelihood about the best possible 
reviewing of organic product. Nonetheless 
if the "Android Based Application for 
Quality investigation of natural product" is 
utilized the outcome which is created 
dependent on grades which will be 
increasingly solid. 
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